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(syndiotactic polystyrene: sPS) と優れたゴム弾性を発現するシンジオタクチックポリプロ





ている．第 2 章では，sPS のフィルムに加熱延伸処理を施すと，溶融状態や溶解状態を
介さずに試料内部の結晶が構造転移する現象に着目し，延伸および熱がそれぞれ sPS の
構造転移にどのように寄与しているかを明らかにしている．第 3 章では，液体窒素によ
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Abstract 
Syndiotactic polymers are kinds of semicrystalline polymers, and present unique physical 
properties and interesting polymorphic behaviors. Among the syndiotactic polymers, I especially 
focused on syndiotactic polystyrene (sPS), which possesses outstanding thermal resistance 
comparable with engineering plastics, and syndiotactic polypropylene (sPP), showing unique elastic 
behaviors. In this thesis, the effects of stretching process and thermal history on the crystalline 
structures and the mechanical properties of sPS and sPP were investigated. 
In Chapter 1, the backgrounds and the purpose of this thesis were introduced. The 
backgrounds include the molecular structure of stereoregular polymers (including syndiotactic 
polymers) and the previous attempts to control the structures and physical properties of syndiotactic 
polymers. In Chapter 2, the mechanism of the strain-induced crystalline structural transition of sPS, 
which were found in the solid state specimen, was investigated. By changing either stretching 
temperature or the subsequent annealing temperature, the effects of the mechanical strain and the 
thermal treatment on the structural transition of sPS crystals were revealed. In Chapter 3, the 
structure-property relationship of the unusually elastic sPP gel, obtained by the quenching process 
of a sPP/decahydronaphthalene solution using liquid nitrogen, was investigated. It was revealed that 
the quenched sPP gel presented approximately 100 times higher fracture stress and 2.2 times higher 
fracture strain than those of the sPP gel slowly-cooled at room temperature. The structural analysis 
using small-angle neutron scattering also revealed that the sPP nanocrystals formed in the quenched 
sPP gel and effectively worked as crosslinking points to establish dense and homogeneous network 
structures, resulting in the elasticity and the high mechanical properties of the quenched sPP gel. In 
Chapter 4, the fabrication of sPP copolymer nanofibers were attempted using the electrospinning 
(ES) method. It was found that the spinning process using the ES affected the molecular and 
crystalline structures of sPP copolymers, where the ratio of trans-planar (zig-zag) conformation 
increased in the electrospun nanofibers in comparison to the film specimen. Finally, in Chapter 5, 
the conclusion of this thesis was summarized. 
 
 
